Function of Neurospora mitochondrial tyrosyl-tRNA synthetase in RNA splicing requires an idiosyncratic domain not found in other synthetases.
Neurospora mitochondrial tyrosyl-tRNA synthetase (mt TyrRS), which is encoded by nuclear gene cyt-18, functions in splicing group I introns. Analysis of intragenic partial revertants of the cyt-18-2 mutant and in vitro mutants of the cyt-18 protein expressed in E. coli showed that splicing activity of the cyt-18 protein is dependent on a small N-terminal domain that has no homolog in bacterial or yeast mt TyrRSs. This N-terminal splicing domain apparently acts together with other regions of the protein to promote splicing. Our findings support the hypothesis that idiosyncratic sequences in aminoacyl-tRNA synthetase may function in processes other than aminoacylation. Furthermore, they suggest that splicing activity of the Neurospora mt TyrRs was acquired after the divergence of Neurospora and yeast, and they demonstrate one mechanism whereby splicing factors may evolve from cellular RNA binding proteins.